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Abstract 
The present study set out to investigate the role of number of items in the multiple choice tests which is used as the measurement 
and information collection instrument, so that the best form which is more accurate and suitable among the others can be 
determined. This study compared the discrimination parameter ( ja ), difficulty parameter ( jb ), and the amount of chance 
between items with four and six choices. It also compares the information function of the items at different levels of ability and 
the items goodness of fit with four and six choices. The participants were 985 students from different fields of study at Islamic 
Azad University-Tabriz Branch in Iran. They have been selected by random sampling. Cattell¶s parallel form (A & B) 
intelligence test was implemented without chronological interval. Form A had 36 items with six choices and form B had 36 items 
with four choices. 
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1. Introduction 
 
   At the end of 19th century, the propagation of scientific methods in humanity studies led to separation of many 
fields of study from philosophy, and the new science such as psychology, social and educative sciences and the like 
came into existence. One of the main element of scientific method is data collection, and the measurement of 
individual`s characteristics. There fore, the propagation of scientific method led to revealing the necessity of 
generating more quantifying and measuring techniques for human characteristics. After that statistical methods were 
little by little used in behavioral science and new measurement methods presented by mathematicians and 
statistician and the foundations of anew field in psychology by the name of psychometrics was established. 
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     At the beginning of 20th century, the scientific endeavour of Alfred Binet in developing an intelligence scale, and 
innovation of statistical ± mathematical methods by Spearman and Pearson concerning the mental measurement, 
mental  test theory was revived once again, and from then on, the talent and achievement measurement both in 
theory and practice accelerated and gradually other different scales concerning personality characteristics were 
developed and were widely used in education and industry. This trend at present is continued more than ever in a 
wider range. 
     Generally, there are two main theories in the history of psychometrics; classical Test Theory (CTT) and Item 
Response Theory (IRT). 
     The classical initial theory was founded by Spearman in the beginning of 20th century and after a lapse of time it 
was completed. In spite of its development, some of its limitations have never been resolved, so the specialists had 
to construct a new theory which is called Item Response Theory.  
Being the most longstanding approach, CTT is often referred to as a 'weak model' because its assumptions are 
easily met by traditional procedures (Kline, 2000). In the contrast IRT models are generally referred to as 'strong', 
since the associated assumptions may be difficult to meet with test data (Coaly, 2009). However, empirical 
comparisons of the two approaches have suggested, funnily enough, that their outcomes are not much different, 
especially when large data samples have been used (Fan, 1998). 
     In the both of theories, tests as a measurement instrument are the main part of the study. The characteristics and 
parameters of the items such as discrimination power, degree of difficulty, the amount of chance, information 
function and the like are issues have been dealt with in both theories. 
In the present study, the researcher considered the Item Response Theory (IRT) regarding the comparison of the 
six choices item tests with four choices item tests, in order to investigate the role of the number of choices in the 
item parameters, goodness of fit and information function of the items. 
 
1.1 Research Questions 
 
The main question: 
     What is the role of number of choices on the parameters, item¶s goodness of fit and information function of the 
items in different levels of ability in multiple choice tests? 
 
Minor questions: 
1. What is the role of increasing the number of choices (options) on the discrimination parameter of the items? 
2. What is the role of increasing the number of choices (options) on the difficulty parameter of the items? 
3. If the number of choices (options) increases, will the change in the wrong responses (the rate of using chance) 
    of the different levels of ability be equal? 
4. Does the change in the number of choices (options) cause change in the information function of the items? 
5. Does the change in the number of choices (options) have a role on the goodness of fit of the items? 
 
2. Methodology 
   
     The method of this study was methodology since it compared the items with four and six choices. 
 
2.1 Participants and setting 
  
     The study population included all students of different fields in Tabriz Islamic Azad University, from which 985 
student randomly chosen as the sample size. 
 
2.2 Instruments 
 
     In this study adjusted third scale of the Cattel¶s culture free intelligence test, form A with six choices and form B 
with four choices was alternatively used. 
     Adjustability of choices, group implementation, culture free and having parallel A and B forms were the reason 
for selecting and using the Cattel¶s test. 
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3. Results (Findings) 
    
3.1 The Results of the Initial Analysis 
 
     After computing the parameters, information functions and goodness of fit of the items in form A and B, and also 
computing the individuals¶ levels of ability with three parameters procedure in IRT model and after being confident 
of the normality of data distribution and test of unidimentionality through factor analysis, each item analysis was 
implemented.  
 
3.2 The Results Concerning the First Research Question 
 
     The first question of the study asks: ³What is the role of increasing the number of choices (options) on the 
discrimination parameter of the items?´ 
The Statistical procedure used for answering the first research question was Wilcoxon Signed-Ranks test. As the 
result revealed, increasing in the choices of items from four to six didn`t show significant difference in the 
discrimination parameter ( 30. p ). This is in line with most of the similar researches such as Owen & Forman 
(1987). 
   
3.3 The Results Concerning the Second Research Question 
 
     The second question of the study asks: ³What is the role of increasing the number of choices (options) on the 
difficulty parameter of the items?´ 
Wilcoxon Signed-Ranks test was also used for answering the second question. The analysis showed that 
increasing in the choices caused the increasing in the difficulty parameter of the items ( 00. p ).  
  
3.4 The Results Concerning the Third Research Question 
 
     The third question of the study asks: ³If the number of choices (options) increase, will the change in the wrong 
responses (the rate of using chance) in the different levels of ability be equal?´ 
     To answer the third research question, the researcher computed the ability level of the participants in both forms 
(A & B) and put them in 8 groups to conform the normal distribution. 
     In the analysis of the third question, it was supposed that when individuals don¶t know the correct response of the 
item, they try to answer it by chance, naturally some will be correct and some will be incorrect. Therefore, the 
number of wrong responses can show the individuals¶ effort in answering the items by chance. So, in the analyzing 
the third question, the number of wrong responses of each person was considered as using chance in answering the 
items.   
     The results of statistical analysis (ANOVA) showed that the answer to third question is negative, that is, when 
the number of choices in an item increases, the wrong responses in different level of ability don¶t change equally 
( 029.,247,2)977,7(   pF ). In other word, the number of individual¶s responses in form A (6 choices) is more than 
form B (4 choices), but this increase in the number of wrong responses in high level of ability is more than low level 
of ability. 
      It seems that the obtained result probably is due to increasing the number of choices and the difficulty of the 
items. The individuals with high level of ability that were successful in form B (4 choices), could not be successful 
in form A (6 choices), so they had to answer the items by chance.  
      Figure 1 shows the relationship between different levels of ability and the number of wrong responses in the 
form A and B. 
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Figure 1: The mean of wrong responses in the A & B form based on ability groups  
  
     As it is shown in the figure (1), the number of wrong responses in form A is in all levels of ability, but as the 
level of ability increases the number of wrong responses reduces in both tests. If the number of wrong responses is 
considered as an evidence for using chance in answering the items, it can be claimed that increasing the number of 
choices will cause more individuals to use chance for answering the items. 
     Those individuals with high level of ability, use less chance for answering the items, they answer the items with 
certainty and confidence. When the items become more difficult due to increasing number of choices, high ability 
level individuals start using chance for answering the items. While in low level of ability the difference number of 
wrong responses (chance) from B to A form almost changed equally, this case in high level of ability are not equal 
and the number of wrong (chance) responses in form A have risen a lot and this difference is more in low level. 
     Considering these results the rate of chance parameter ( jc ) which in classic test theories (CTT) and item 
response theory (IRT) is considered fixed for all levels of ability, indeed is not fixed and it can be different in 
different levels. 
 
3.5 The Results Concerning the Forth Research Question 
 
     The forth question of the study asks: ³Does the change in the number of choices (options) cause change in the 
information function of the items?´ 
For investigating the fourth research question concerning the effect of the number of choices of items on the 
information function of the items and the difference of this effect on different levels of ability, the information 
function of both forms (A & B) in 49 groups of ability level ( 12 T , 5.11 T , . . . , 00.0 T , . . . , 5.11 T  , 12 T ) 
was computed and analyzed by repeated measures procedure. The obtained results showed that the information 
function of B form items is significantly more than A form ( 004.,42.8,99.0` )72.1,1(    / pFsWilk ), but in the very 
high level of ability ( 00.6tT ) this mater is completely vise versa. So, the change of information function of items 
considering the ability levels is different.  
     Figure 2 shows the aforementioned results and the change of information function of the items in form A and B 
based on the ability levels. 
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Figure 2: Mean information function of items in the A & B form based on ability levels 
  
     As it can be seen, generally, the information function of form A items is more than form B, but from +6 above 
the ability levels ( 6tT ), the information function of form A is more than form B. 
     Increasing the number of choices in form A caused the difficulty of items and as the items become difficult it 
leads to inability of individuals in responding the items which also causes the reduction of discrimination power and 
since there is a straight relationship between discrimination power and information function of items (Embreston & 
Reise, 2000, 183), therefore decreasing the discrimination power also causes reduction in information function of 
items. Of course in very high levels of ability ( 6tT ) due to the proportion of ability and difficulty levels of items, 
the discrimination power of the items has increased. Therefore, the information function of items in form A in 
proportion to form B is increased. 
     It can be concluded that, as the number of choices increases, the information function of items in higher levels 
will increase and as the number of choices decreases, the information function of items in lower levels will increase. 
  
3.6 The Results Concerning the Fifth Research Question 
 
     The fifth question of the study asks: ³Does the change in the number of choices (options) have a role on the 
goodness of fit of the items?´ 
     Finally, concerning the analysis of fifth question the Mc Nemar test was used. The obtained result shows the  
lack of difference of goodness of fit in the items of both forms ( 45. p ). In other words, in this study, increasing the 
number of choices doesn¶t show any role on the goodness of fit. 
 
3. Discussions and Conclusions 
   
     The present study investigated the role of number of choices on the parameters, item¶s goodness of fit and 
information function of the items in different levels of ability in multiple choice tests. In this study, Cattel¶s culture 
free intelligence test, form A (with 6 choices) and form B (with 4 choices) of the same test, conducted on 985 
students. Through the obtained data, item¶s parameters, item¶s information function, item¶s goodness of fit, in both 
forms, in three parameters procedure of IRT model were computed and compared. It can be concluded that: 
1- The increasing in the number of choices will lead to difficulty of the items. 
2- The change of the number of choices will cause the change in the difficulty of items. The more choices in the 
higher levels of ability will lead to higher power of discrimination of the items, in the lower levels of ability few 
choices will lead to higher power of discrimination of the items. This means that, when the difficulty level of 
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items corresponds with the individual¶s ability level, the power of discrimination of items in that level will be 
high, this also leads to increasing the information function of the items in that level. 
Using chance factor for answering the items for individuals with low ability levels is more than the individuals 
     with high level of ability and increasing the number of choices will cause increasing the rate of individuals¶ use 
     of chance factor for answering the items, but increasing this rate in higher levels of ability is more than lower 
     levels.  
3- By the increase in the number of choices, the information function of the item will change and these changes 
in the various levels of ability are different. As it has been observed, the information function of four choices 
items up to +6 ability levels was more than six choices items, but beyond the mentioned ability level, the 
information function of six choices items had higher level than four choices items. 
4- The increasing number of choices didn¶t show any change in the items goodness of fit. 
 Initially it may be thought that by increasing the number of choices, the items will be more desired and proper,  
 but the obtained results of this research showed that it is not so. According to testing objective and the level of 
 ability of the group who participate in the test, a test with proper number of choices should be chosen. In this 
 research up to +6 levels which include 99.99 percent of the population, the four choices items had high 
 Information function than six choices items. If we consider the Information function as the desirability of the 
 items it seems that in usual situation of the assessing, the tests with four choices items are more suitable than 
 tests with six choices items. 
 
4. Recommendation 
    
Regarding the obtained results, the following cases are suggested: 
 
1- Similar research could be carried out to compare the questions with other different choices. 
2- The number of choices of items should be determined according to the ability level of individuals and the 
     objective of assessment. 
3- Since it has been showed in this research that using the chance factor is different for various levels, other 
     studies concerning the exact calculation of the amount of asymptote ( jc  , chance parameter) for different 
     levels of ability in equations related to the probable correct answer ( )(TjP ) in item response theory (IRT) 
     could be carried out. 
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